Hepatocyte growth factor prevents endothelial cell death through inhibition of bax translocation from cytosol to mitochondrial membrane.
Injury of endothelial cells has been postulated to be an initial trigger of the progression of atherosclerosis in patients with diabetes. Previously, we demonstrated high D-glucose induced endothelial apoptosis through the bax-caspase pathway and the potential contribution of hepatocyte growth factor (HGF) to the pathogenesis of endothelial dysfunction. In this study, we analyzed the molecular mechanisms of the protective actions of HGF against endothelial cell death under high D-glucose conditions. High concentrations of D-glucose resulted in a significant increase in apoptosis and necrosis. In contrast, HGF attenuated high D-glucose-induced apoptosis and necrosis (P < 0.01). High D-glucose significantly increased bax protein, but not bcl-2, and activated caspase 3-like and 9, whereas HGF significantly increased bcl-2 expression without affecting bax level and attenuated the increase in caspase 3 and 9 activity. Interestingly, high D-glucose resulted in translocation of bax protein from cytosol to the mitochondrial membrane, whereas HGF inhibited the bax translocation. Importantly, this bax translocation was also completely blocked by overexpressed bcl-2. These findings suggest that HGF can activate bcl-2 expression and inhibit translocation of bax protein upstream of the mitochondria, thereby leading to the inhibition of caspase 3 and 9 activation. HGF may be an important factor in the maintenance of endothelial function.